among 250 respondents randomly selected in five cities in southern Benin; and data were collected based on structured interviews. Dried pineapple, jam, syrup, juice, and cocktail were the processed pineapple products available on the market. Beverages, especially the juice, were the main processed pineapple products. The motivations driving the purchase of processed pineapple beverages by consumers were: competitive price and interest in local, natural and therapeutic beverages. The results indicate there is a margin for the value chain to upgrade products and services, and increase the price of pineapple-based products while staying competitive. A strong marketing and advertisement campaign is essential to support wider knowledge of processed pineapple products by consumers. Product traceability is a prerequisite for export in regional and international markets. This makes the certification of the value chain a critical issue. A joint action of value chain stakeholders is needed to exploit these opportunities.
Introduction
Market-oriented agriculture has become a key development and poverty reduction strategy in developing countries (Dorward et al. 2004; Jama and Pizarro 2008) . This has resulted in paying increasing attention to value chain development for agricultural commodities in recent decades (Stoian et al. 2012) . The value chain refers to the full range of activities required to bring a product from conception, through the different phases of production (involving a combination of physical transformation and the input of various producer services), delivery to end consumers, and final disposal after use (Kaplinsky and Morris 2002) .
The domestic value chains of agricultural products in sub-Saharan Africa are often characterized by the provision of raw material, i.e. the low processing of the end-products (Aoudji et al. 2012; Bates 1981) . This is a bottleneck to development since the countries do not take full advantage of the potential of agricultural product value chains (e.g. increased value added, job opportunities and improved livelihoods). Where processing exists, sub-Saharan Africa's agro-industries are often characterized by poor competitiveness (Bates 1981) . As a consequence, they tend to maintain the price of agricultural commodities at a low level (Bates 1981) , with a negative effect on farmers' income. Against this background, support for the local processing of agricultural products becomes a key policy matter in subSaharan Africa.
Upgrading -i.e. the capacity for a value chain to innovate for increased value added of its products and processes (Humphrey and Schmitz 2002 ) -offers opportunities for improving the competitiveness in a value chain. Four types of upgrading are often differentiated in value chains: (i) process upgrading (increased efficiency in transforming inputs into outputs), (ii) product upgrading (changes in product lines to achieve higher unit values), (iii) functional upgrading (acquiring new, superior and more remunerative functions in the chain), and (iv) intersectoral upgrading (mobilizing the competence acquired in a particular function to shift into a new sector) (Giuliani, Pietrobelli, and Rabellotti 2005; Humphrey and Schmitz 2000) .
Increased processing is an upgrading vision in agricultural value chains in sub-Saharan Africa. All value chain agents can take advantage of this upgrading through the systemic competitiveness of the chain (Kaplinsky and Morris 2002) . This paper analyzes the specific case of processed pineapple products in southern Benin.
Pineapple is quantitatively one of the leading agricultural products in Benin and in other West African countries (Danielou and Ravry 2005; Fold and Gough 2008; Vagneron, Faure, and Loeillet 2009) . Many initiatives are being implemented to support Benin's pineapple value chain. These include government initiatives as well as international donors'support; and a huge emphasis is put on processing. So far, only 2% of Benin's annual production of pineapple is processed (ABePEC 2010). However, the ability of the value chain to strengthen the processing sector will depend on how successfully it will comply with the nature of the demand. It has been highlighted that consumer preference is a key driver of changes in value chains (Fold and Gough 2008) ; hence the importance for decision-makers to know the characteristics of the targeted demand (van den Heuvel et al. 2007 ). The objective of this study was to identify upgrading opportunities in the pineapple value chain in southern Benin, based on an assessment of the local market. The focus on the domestic market stems from the fact that this could play a critical role in the viability of Benin's agro-industries before the consolidation of export outlets (both regional and international markets).
This paper built on an integrated framework combining the consumption patterns and the expectancy-disconfirmation paradigm. Consumption patterns refer to various components including consumers' socio-demographic profile (Kilchling, Hansmann, and Seeland 2009; Ngapo, Martin, and Dransfield 2004) , their behaviour (Santosa and Guinard 2011; Verbeke and Vackier 2004) , and their motivations (Cameron and Galloway 2005; Close and Kukar-Kinney 2010; Ragaert et al. 2004) . These are useful to understand the overall condition in which the consumption of a good or service occurs. The interest of the expectancy-disconfirmation framework lies in the identification of areas where efforts are needed for increased customer satisfaction. In the model, expectations are understood as the attributes consumers are seeking while purchasing the product (Gupta and Stewart 1996; Taylor 1997) , whereas perception derives from the consumer evaluation of the product (Kelley and Turley 2001; Ragaert et al. 2004) . The attributes on which perceived performance falls short of expectations are dissatisfying (Oliver 1980; Taylor 1997 ) and correspond to areas where efforts are needed from value chain stakeholders (Aoudji et al. 2011) . It was hypothesized that a viable upgrading strategy will require a joint effort of all value chain agents.
The practical value of this study is to generate market information that is useful in supporting the upgrading of Benin's pineapple value chain, with a focus on processed products for improved value addition. Although the setting of this study is southern Benin, the subject treated is of interest to enlighten policymakers in most sub-Saharan African countries, regarding the issue of the poor processing of agricultural products.
The next section elaborates on the research methods. Research findings are presented in section following that, and are further discussed in the penultimate section. In the last section, the main findings are summarized with related policy implications.
Methods

Data collection
A field work was carried out from December 2012 to February 2013 in the main cities of southern Benin, namely Cotonou, Abomey-Calavi, Sèmé-Podji, Porto-Novo and Ouidah (Figure 1 ). This encompassed two stages: the inventory of processed pineapple products available on the market and a consumer survey.
Processed pineapple products were inventoried by interviewing processing companies, traders, shops, and other distribution agents. Data were obtained through semi-structured interviews with managers.
The consumer survey was targeted at 250 household heads randomly selected. Data were collected based on face-to-face interviews with standardized questionnaires. Besides their socio-demographic characteristics, respondents were to inform about their knowledge of various pineapple-based products inventoried during the previous stage, their interest in consuming these products, and whether or not they were currently buying these products. The other items on the questionnaire included their behaviour patterns, their expectations and perceptions. These were focused on pineapple-based beverages because the consumption of other processed products was marginal.
The behaviour patterns were captured based on the purchasing motivations, the places and circumstances of consumption, frequencies and expenditures. Regarding expectations, respondents were to assess how important various attributes were to them when buying pineapplebased beverages. This was done by using a seven-point Likert scale ranging from one (not at all important) to seven (very important) (Kelley and Turley 2001; Ragaert et al. 2004) . A Likert scale is used to assess the degree to which people agree or disagree with a statement (e.g. Aoudji et al. 2011; Kelley and Turley 2001) . The attributes involved in this evaluation were selected jointly with consumers during an exploratory study conducted at the beginning of the survey to identify potential consumers, their motivations, and the attributes of their expectations. To evaluate the perceptions, the same attributes were used in the form of statements. Respondents were to indicate their level of agreement with the statements, using the seven-point Likert scale ranging from one (strongly disagree) to seven (strongly agree) (Bryhni et al. 2002) .
Data processing and analysis
Data processing and analysis began with the compilation of the processed pineapple products inventoried, and the characterization of the sample based on key socio-demographic variables (gender, age, marital status, household size, education level, professional background and monthly income). These were followed by the assessment of consumers' knowledge of and their interest in processed pineapple products, their consumption patterns, and the identification of unsatisfied expectations.
Consumers' knowledge of and interest in processed pineapple products
The percentage of respondents who knew each pineapplebased product was calculated. The percentage of people interested in buying each product was also calculated.
Consumption patterns of processed pineapple products
The percentage of consumers was determined on a product basis. A consumer is a respondent who actually purchases a given product. Besides purchase motivations, the factors influencing consumption and consumer behaviour patterns were analyzed.
The motivations driving the consumption of pineapple-based beverages were classified in decreasing order, based on the average rankings. Kendall's test of concordance (Lewis and Johnson 1971 ) was performed to assess the level of agreement among respondents for motivation ranking.
The behaviour patterns were analyzed based on the place and circumstances of consumption, the frequencies, and expenditures.
Identification of unsatisfied consumers' expectations
First, attributes important to consumers were identified. An attribute is important when its average score equals at least the middle of the Likert scale used (Kelley and Turley 2001) which in this study equalled four. These important attributes were identified by performing Student's t tests of conformity, four being the reference value. The level of satisfaction was checked for each key attribute by performing Student's t tests on paired samples. According to the expectancy disconfirmation framework (Oliver 1980; Taylor 1997 ), consumers are not satisfied for a given attribute if the mean score of perception is consistently inferior to that of their expectations.
Results
Processed pineapple products
Dried pineapple, jam, syrup, juice and cocktail were the processed pineapple products recorded. Dried pineapple was mainly targeted for export. Two types of jam packages were found on the market: 200 g and 500 g; and the retail price ranged between US$1.2 and US$3.
1 Pineapple syrup was packaged in one-litre bottles costing US$3−4.
Juice was by far the main processed pineapple product commercialized in southern Benin. Besides domestic production, imported juice was also distributed on the market. The domestic product originated from two sources: modern and traditional production units. The offering of modern units consisted of 100% pure juice, with no addition of water, colorant, sugar or conservators. Various types of packages were available on the market: glass bottles (33 centilitre (cl) and 25 cl), plastic bottles, and cans (25 cl and 42 cl). The retail prices ranged between US$0.4 and US$1.
Traditional production and marketing of pineapple juice was handled by women. The product is kept in recycled plastic bottles or transparent polyethylene bags costing US$0.1−0.2.
Cocktails consist of a mixture of juices of pineapple and other fruits (e.g. lemon, orange, mango, etc.). Packages were the same as for pineapple juice; and the retail price ranged between US$0.5 and US$1.2.
Main characteristics of the sample About three quarters of respondents were men (Table 1) . The lower proportion of women stems from the fact that the questionnaire was targeted at household heads. Respondents' ages ranged between 21 and 66 years, and averaged 41.6 years. The sample involved predominantly married people (Table 1) . Household size ranged between one and 11, with about five people on average (Table 1) . Education level was diversified, from illiterate to university degree. About 75% of respondents had reached at least secondary school; and 25% of them had university degrees (Table 1 ). Professional background was dominated by craftsmen and petty traders (about one half of respondents). These were followed by employees and liberal professionals whose proportion was about one third. The remainder of the sample encompassed other categories such as unemployed, students, drivers of motorbikes providing transportation service and retired people (Table 1) . Respondents' monthly income ranged between US$24 and US$1300, and averaged US$188.8. Fifty percent (50%) of people had an income lower than US$170 while 25% declared an income exceeding US$240 (Table 1) .
Overview of the consumption of processed pineapple products Processed pineapple products were known to consumers. Beverages (juice, cocktail and syrup) were more known to consumers, compared to the other products (dried pineapple and jam). Among beverages, the juice was the most popular product, known to all respondents. This was followed by the cocktail, which was unknown to only 4.4% of respondents (Figure 2) . Lastly, the syrup was known to about two thirds of respondents (Figure 2 ). Regarding the two other products, about two fifths of respondents were aware of pineapple jam, while less than one tenth of them knew about dried pineapple (Figure 2 ).
Respondents' interest, i.e. their willingness to consume, varied across pineapple-based products. They showed more interest in beverages (juice, cocktail and syrup) compared to the two other products. The proportion of people interested in dried pineapple and jam was about 3% and one fifth, respectively (Figure 2 ). Among pineapple-based beverages, the juice was the most popular product, with more than four fifths of respondents interested. This was followed by the cocktail (two thirds) and the syrup (one third of respondents) (Figure 2 ).
The consumption of processed pineapple products varied according to the type of product (Figure 3 ). No consumers were found during the survey who consumed dried pineapple. Pineapple juice had the highest proportion of consumers, with about three quarters of respondents buying it (Figure 3) . Cocktail ranked second with about one half of respondents (Figure 3) .
From this point onwards, the paper focuses on the consumption of pineapple-based beverages.
Consumption of pineapple-based beverages Motivations
Four key motivations underlay the consumption of pineapple-based beverages (Table 2 ). Competitive price seeking was the leading motivation, followed by the willingness to buy a local beverage, the desire for a natural beverage and the interest in a therapeutic beverage (Table 2) .
Kendall's test of concordance revealed poor agreement among consumers about motivation rankings. Despite the significance of the test (p < 0.001), the value of Kendall's coefficient of concordance was very low (Table 3) , showing divergence in ranking.
Behaviour patterns
The market for pineapple-based beverages was dominated by the domestic production of Benin. More than nine tenths of respondents purchased locally produced beverages; only 2.1% of them bought imported beverages. The remainder was accustomed to both local and imported beverages (Figure 4) . The majority of consumers purchased pineapple-based beverages year-round (56.9% of respondents). The remainder (43.1%) occasionally bought pineapple-based beverages, for example during feast periods and for other particular occasions.
Respondents often consumed pineapple-based beverages alone (57% of cases) at home or in a bar ( Figure 5 ). The consumption in family groups represented 43%, and occurred at home or in a bar. When place is considered, in-house consumption widely predominated (77%), while in-bar consumption represented about one quarter ( Figure 5 ).
The frequency of consumption of pineapple-based beverages is somewhat irregular. About 44% of respondents consumed them alone once or twice a month; 26.2% consumed these products with their family once or twice a month ( Figure 6 ); 28.2% of respondents consumed pineapple beverage alone, at least three times per month; while 16.9% did it with their family at least three times per month (Figure 6 ).
The total expenditure on pineapple beverage consumption alone averaged US$0.76 per month. In this amount, expenditure on juice had the highest share (Table 4) . Regarding in-family consumption, the total monthly expenditure averaged US$1.29. Juice contributed to the largest share of this amount, followed by cocktail while syrup ranked last. The same trends were observed for the total expenditure on processed pineapple products (Table 4) .
Consumers' expectations
Eleven attributes were selected by consumers when buying processed pineapple beverages, i.e. competitive price, easily available, quality, use of high quality raw material, natural product (non-use of inorganic additive (sweetener and colorants)), eco-friendly product, resistant packaging, attractive packaging, attractive labelling, hygienic processing conditions and certification (Table 5 ). Student's t tests of conformity showed that the average score was significantly higher than four (4), for all attributes (all p < 0.05); hence these were important to consumers.
The comparison between perception and expectations showed that consumers were satisfied with the attributes for 'competitive price' and 'resistant packaging', with the score of perception statistically similar or higher than that of expectations (Table 5 ). The attributes showing the highest gaps between expectations and perception were: easily available, quality, made with high quality raw materials, natural product and hygienic processing conditions.
Discussion
Processed pineapple products Pure juice was by far the main product in Benin's pineapple processing sector. Other promising products such as pineapple wine (Chanprasartsuk et al. 2010; Panjai, Ongthip, and Chomsri 2009) , canned pineapple, powdered pineapple juice (DAFF 2011) and pineapple alcohol (BanKoffi and Han 1990; Nigam 1999) were unexploited while others such as jam were underexploited. This suggests a potential for outlet diversification, through the development of new processed products. Taking advantage of these opportunities will require adequate research support in the field of food technology. Proper market appraisal (both domestic and international markets) is also a prerequisite to successful introduction of new products. Figure 4: Sources of pineapple-based beverages purchased by consumers. There was a gap between the level of consumers' knowledge and their willingness to buy pineapplebased products. This means that not all consumers who know a given product were willing to buy it. Poor knowledge of and weak consumer interest in dried pineapple stemmed from the availability of fresh pineapple year-round in southern Benin. For the other products, consumers raised concerns about the negative impact of sweet foods on human health. Consumers' reluctance is supported by the fact that the consumption of sugarsweetened beverages is often associated with risks of obesity, diabetes and heart disease (Fung et al. 2009; Gibson 2008; Ludwig, Peterson, and Gortmaker 2001) . In fact, consumers believed that too much sugar is incorporated into processed pineapple beverages. In contrast, processing companies claimed that most products, especially the juice, are natural with no addition of sweeteners. This suggests the need for certification to reassure consumers. The utility of certification is that it is a reliable means to promote particular products, and ensure marketing claims for unobservable quality attributes (Jahn, Schramm, and Spiller 2005; Vertinsky and Zhou 2000) . Other advantages of certification for the value chain include strengthened reputation (Owari et al. 2006 ).
Consumption of processed pineapple products
There was a gap between respondents' willingness to buy and their current rate of consumption of pineapple products, because of restricted purchasing power. Regarding consumers' motivations, competitive price is often such a strong motivation for consumers' purchase behaviour (e.g. Aoudji et al. 2011; Cameron and Galloway 2005; Close and Kukar-Kinney 2010; Ragaert et al. 2004 ) that it is not a distinctive pattern of consumers of pineapplebased beverages in southern Benin. The three other motivations -local beverage, therapeutic beverage and natural beverage -present marketing potential for product labelling. Regarding the seeking of therapeutic beverage, pineapple fruit and stem contain bromelain, an enzyme complex with several therapeutic properties (Hale et al. 2005; Maurer 2001 ). Consumers' motive for natural products lies in the perception that other sweet drinks available on the market contain inorganic products such as saccharine, aromas, colorants, etc. The local beverage could be a slogan in marketing campaigns.
In the behaviour patterns, the consumption of pineapple beverage by the household heads alone, even at home, is supported by social habits in the region. Household heads are often treated differently from other family members (special drinks, special dishes, etc.). A significant proportion of consumers bought pineapple-based beverages for particular events, especially ceremonies, because they are cheaper than other sweet drinks. However, this study does not capture the full extent of market data, especially the consumption by other family members outside the home.
There are opportunities for increased consumption of pineapple-based beverages in southern Benin. First, fewer than three fifths of respondents bought pineapple drinks regularly year-round. Second, in-bar consumption represented a low share of consumption venue. This low percentage of consumption in bars might hide the poor availability of the product in these places, and is consistent with the dissatisfaction of consumers about the availability of pineapple-based beverages.
Diverse social classes bought pineapple-based beverages. For example, there was a wide variation in monthly income of consumers (Table 1) . This diversity might hide the existence of various consumer groups with specific needs. 6 Aoudji, Avocevou-Ayisso, Adégbidi, Gbénou and Lebailly
Satisfaction of consumers' expectations
Consumers' expectations were not met for 80% of attributes that matter to them. Competitive price and resistant packaging were the attributes with which consumers were satisfied. Consumer satisfaction about price means a perception that the price was fair (Xia, Monroe, and Cox 2004) . The affordable price might highlight competition in Benin's pineapple processing industry. Consumers' satisfaction might also lie in the fact that the price of pineapplebased beverages is lower compared to other sweet drinks on the market, e.g. Coca Cola ® , Sprite ® and Fanta ® . Consumers' satisfaction with price means there is a margin for processing companies to upgrade products and service, and increase the price while staying competitive.
The attributes for which efforts are needed to increase customer satisfaction include both technical quality attributes and functional quality attributes. Regarding technical aspects, consumers did not trust the overall quality of the product and the current conditions of production (dissatisfaction with the attributes 'quality', 'use of high quality raw materials', 'natural product' (non-use of sweeteners and colorants) and 'hygienic condition of production'. This result suggests the need for certification. Besides modern production units where distrust might be addressed through certification, the traditional production of pineapple juice by women remains problematic. This issue could be addressed to some extent by training women to comply with hygienic norms at all stages (from production through distribution).
Regarding the attractiveness of the packaging, consumers complained about the greenness of the bottles used by most companies. According to them, this does not highlight the attractive colour of the juice itself, as would do white bottles. Interviews with processing companies revealed that packaging was a critical bottleneck to them. Most pineapple processing companies had to collect bottles for the conditioning of pineapple juice because no package production facility is available in the country. In addition, consumers found the label on the packaging unattractive. This result suggests the need for capacity building in marketing for processing companies, to raise their awareness about the importance of product labels.
The importance of product packaging and labelling in the satisfaction of consumers of pineapple-based beverages in southern Benin diverged from the case study of urban consumers of non-timber forest products in Switzerland who claimed that these attributes did not matter to them (Kilchling, Hansmann, and Seeland 2009) . However, the latter result was supported by the fact that consumers sought to appear more rational than they are in reality (Kilchling, Hansmann, and Seeland 2009) .
The dissatisfaction of consumers with the availability of pineapple-based drinks raises the issue of the effectiveness of the distribution channel. A quick survey in bars showed that processed pineapple drinks were seldom available to consumers in these places. Contractual arrangements with bar holders could make the product more visible, and increase market opportunities for value chain stakeholders (farmers, transporters, middlemen and beverage makers (processing)).
Consumers raised concerns about environmental aspects of the production, hence the necessity to document the traceability of products, and the production conditions as well. This aspect is of critical importance, especially for targeting export outlets.
Implications for upgrading
Three types of upgrading paths (Giuliani, Pietrobelli, and Rabellotti 2005; Humphrey and Schmitz 2000) emerged from the discussion, namely process upgrading, product upgrading and functional upgrading.
Certification, labelling and effective marketing (including advertising) are essential to the value chain. These will require a synergic effort between value chain stakeholders, i.e. farmers, transporters, middlemen and beverage makers (processing). For example, the linkage between processing companies, bar holders and other distribution agents is useful for improved availability of processed pineapple products to consumers. The above actions relate to process upgrading, and should result in improved efficiency in the value chain.
The study showed the need to acquire new functions in the value chain. The sealing of partnerships with potential entrepreneurs willing to invest in the production of packaging would be useful. This falls within the scope of functional upgrading, i.e. the insertion of new functions in the value chain (Giuliani, Pietrobelli, and Rabellotti 2005; Humphrey and Schmitz 2000) .
Certification and labelling should contribute to the differentiation of the product, especially the beverages. Proper packaging will increase the final value of the product (higher value added). There are also opportunities to diversify the range of processed pineapple products. These actions fall within the scope of product upgrading, i.e. the increase of the final value of the product (Giuliani, Pietrobelli, and Rabellotti 2005; Humphrey and Schmitz 2000) .
The critical question is: who will take the lead in this action? There is a platform for stakeholders in the pineapple business (farmers, transporters, middlemen and beverage makers (processing)). This must be strengthened for value chain development (improved coordination). As hypothesized, capturing the potential of processed pineapple products will require coordinated efforts from all value chain stakeholders.
Conclusions
The focal target of this paper was to identify upgrading paths in Benin's pineapple value chain based on a market assessment for processed products. Dried pineapple, jam, syrup, juice and cocktail were the processed pineapple products available on the market. The potential for production of processed pineapple products was underexploited.
Beverages (juice, syrup and cocktails) were the most popular and most consumed pineapple-based products. Among the beverages, the juice was by far the most popular product. The purchase of pineapple-based beverages by consumers was driven by the following motivations: competitive price, willingness to buy a local beverage, natural beverage and therapeutic beverage.
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Consumers' socio-demographic profile was diversified. A relatively high proportion of respondents was reluctant to purchase processed pineapple products because of the perception that too much sugar is incorporated in them.
The study revealed the existence of a margin for the value chain to upgrade products and services, and increase the price while staying competitive. Adequate researchdevelopment support in processing technologies, as well as complementary market appraisals are essential to the development of new products. A strong marketing and advertisement campaign is needed to support wider knowledge of processed pineapple products by consumers. Two consumer motivations (local beverage and natural beverage) offer opportunities for product labelling and advertisement. Certification at all the stages of the value chain is a critical issue. Product traceability is a prerequisite for export in regional and international markets.
A complementary survey among women would be useful to get a better picture of the consumption of pineapple beverages in southern Benin. Future research should explore the institutional framework, e.g. the laws governing the settlement and operation of processing companies. It would also be useful to explore market segmentation to check whether various consumer groups are seeking specific processed pineapple products. 
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